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Thank you for providing us wi=h =he draf= Environmental Assessmen= (F.A) for
the Pilot Pumping Plant. We are pleased.than Reclamation has incorporated
many of the suggestions provided in our earlier memorandum of March 38, 1992
and has taken the ~ni=iative to involve she Fish and Wildlife Service
(Service) and other resource interests in the design phases of the project.

In preparing ~his Planning Aid Memorandum, =he Service views the primary
purpose of the facility ~o be an evaluation of the po=ential for pumps ~o
replace gravi=~ diversion. At the same time, =he Service ~m~erstands that the
pumping alterna=ive represen=s a promising yet unproven ~echnology from ~he
perspectives of both engineers and biologis=s. While our comments below
represen= a bes= professional opinion, we anticipate refinements in
opera=ional and design features of the plant during an initial evaluation
phase, which wi!! minimize fish losses.

Following these refinements, a fur=her goal will be to evalua=e the capabili=y .
of pumps and associa=ed s=ruo=ures =o sus=ain opera=ions over a period similar
=o full-time gates-up operation. During =his ~econd evalua=ion phase, the
pilo= pla~= will provide an interim water supply un=il the full-scale facility.
is constructed, which wil! extend the period.for unimpeded upstream and
downstream passage of salmonidso Continued biological monitoring will provide
information over a wider range of river conditions, and assure minimum losses.

We also foresee a third phase of operations which would fol!ow completion of
the first and second evaluation phases, and provide interim fishery and water
supply benefits prior to the funding and constru6=~on of a full-scale, plant,
if =hat alternative is selec=ed. Although we look for~ard to full-time
operation of =he pilot facili=y, seeking these intdrim benefits should no=
conflict with the firs= objec=ive to ascertain operational features which will
reduce impac=s =o fish ~x~osed to’pumping to a level of insignificance.
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General Commen~s :                                          .--

PLant si=es ups=ream and downstream of the dam have been considered. An
upstream ioca=ion would mac interfere with ~he existing fish ladders, or wi~h

¯ spawning gravels downs=ream of =he dam, and would mos= easily b~ assimila=ad
into a full-scale pilot plant. However, an upstream plant could only be
=es=ed wi=h =he" dam ga=es raised, and would po=en=ially limi= =he cons=rue=ion
window, =bus delaying comple=ion of the pilot facility and selection of a
preferred &l=erna=ive. The downstream lees=ion could be operated year-round,
and could be mare easily linked =o the existing bypass sys=em. A do-ms=ream
lees=ion wo~id wherefore hasten =he evalua=ion process and selection of a
preferred alternative for ~he long-=arm sole=ion. This downs=ream location
may po=en=iall7 in~ar£ere somewhat wi~h ~he at=rac~ion flows from ~hg righ~
bank fish ladder° This interference.can be minimized by moving =he facili=y
downstream and giving caref~i scion=ion =o ~he contour of the shoo,piling.
Judging from s~rface flows from the ladder, =he new sheetpiling shouid nat
begin any closer ~han ~he edge of ~he exis=ing sheetpilinE, approximately 68
fee= downs=ream from ~he ladder. The exac~ Is=scion of =he s~ructures will be
fixed upon completion of an ongoing numerical study by Re=lama=ion, and with
agreement of =he Service. The Service concurs wi~h ~he downstream location
for the pile= plant, but prefers an upstream site for a full-scale plant
al=erna~ive.

The original basis of design contained =we pumps, an Archimedes scre~ pump and
a scre~-impeiler Hidrostal pump. Following resource agency input which
included Che Se~ice, your revised plan calls for two Archimedes screw pumps
and one Hidrosta!, with an open bay for expansion. We supper= =his revised
plan, however, any fur=her e:~ansion at the downs cream location beyond =he
four pump maximum wo~id be discouraged, as we believe that =his size is
sufficien= for costing purposes. Expansion of che pile= facility could
in=effete wi=h spawning gravels downstream, and would conflict with =he goal
of a full-scale f~cility upstream of the dam, which would utilize the existing
drum-screen and bypass complex.

An impor=an=-cunsidera=ion in the final design will be the bypass sys=em.
Among proposals which have been considered are: (i) A tie-in to one of the
exis=ing 6~-inch pipes from =he drum screens, (2) building a ~eparate, but
narrow diame=er pipe ~ ~he proses= bypass ou=fall’ioca~ion, (3) inserting
.small pipe inside one of the larger pipes, and (4),a separate pipe, but
differen= bypass ou=fall Iota=ion nearer =o the bank. C=ns=ruc=ion of a
separa=e bypass sys=em =o =he same outfall location would require a coffer dam

and excava=ion, and would he less cost-erie=wive. A bypass nearer to the bank
would be cos=-effec=ive, bu= one=cop=able, because it is known from evaluation
of the old bypass location ;that. preda=urs build up in =his area. The idea of
a small pipe inside =heexis=ing pipe was discarded because.it was fel=
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=he addi=ional surfaces could ~gsul= in injury =o fish when =he larger pipes
are needed..d~ring d~m diversion..

A= =his =i~’e, =he Service pref~s u=ilizing one of the e~is=ing pipes. We
emphasize t~a= these larger pipes are in=ended =o carry abou= 120 cubic fee=
per second (cfs) each in order =o march =he veloci=y of =he river a= =he
ou=fall and effec=ively disperse fish. ~hen =he d~ gores are r~ised, and
diversion re=u~ flu= is avail~ble, =he =es= f~cili=y will provide" f~r a
per=~= re=u~ flaw uf up =u ~ =is ~=h’~ll p~ps ~ing =uncurr~=ly

~=himedes p~ps, ~d one 33 =fs Hidrus=al p~p), ~d as li==le as 3 cfs if
only =he Hidrcs=al is opera=ed. Wi=h =hese low re=u~ flows, =he fish wi!l
r~ain in ~he dark~ed pipe for a much l~n~er ~ime ~h~ for wha~ ~he b~ass is
designed, ~d ~y be rewaked == =he river disuri~=ed ur in pu~r condi=ion.
in addi=ion, =he l=wer flows w~uld no= effici~=ly disperse fish
river ~d ~y resul= in a==rsc=ion ~f pred~=~rs == =he b~ass

T~ address =hese ==needs, ~ne po=~=ial, s~lu=i~n is =o flush =he b~ass pipe
on a regular basis ~=h a higher flow. ~is f!aw could be provided by
in=e~i==~=ly r~u=~ng s~me ~f =he screwed wa=er ba~ == =he b~ass pipe
suppl~= ~he re=u~ flsw ~hrsugh ~ne’of =he 6G cfs b~a~ses from
exis=ing dr~screens. ~u=her op=ion is =u dedica=e some of uhe 125
=he five ~is=ing 25 cfs p~s which are proposed fur wa=er supply durin~
ga=es-up opera=ion, =o con=inuuusly augmen= =he b~ass flow. I= may also be
possible =~ modify =he b~ass ou=fall =0 crea=e a s=~c=ural or high ve~ci=y
barrier =o~preda=urs w~=huu= ~jur in-river consUme=ion. We view =hese
operational or surucuurai =~ges as p~r= =f =he ini=ial evalua=ion process
assure minim~ impac=s == fish during ~nE-=e~

Opera=ing cri=eria for =he b~ass sys=~ ~flushing in=e~als, vol~es) mum= be
~es=ed during ini=ial evalua=ions ~d de=e~ined =o be effec=ive in minimizing
fish impacDs before IonK =e~ ga=es-up opera=ions would proceed. If adequa=e
re=urn flows are provided, a =de-in from =he evalua=ion faciiigy =o =he
existing b~ass should resul= in minimal impac=s =o fish.

4. Trsshr~ck

The trashrack should be designed to exclude large objects which could ohm=rue=
the screen and/or by~asses, and to main=ain sweeping flows across the intakes.
To achieve this function, we recommend a vet=deal, c~nted grid design,
initially with 1-inch spacing ~o prevent adult salmo= at=rac=ed t~ the lower
end ~of =he facility from being gilled on the rack. The design should include
the capability =o exchange =he grid if necessary. ~Ithough it would be
desirable =o have’a design which would also exclude fish, we do no= c~nsider

=his =he primary function of the =rashrack, and do .~o= ~e~q~ec= =hat fry <40 ~m
will be able to avoid the intake. Furthermore, we expect that a~ least one of
~he pump designs to have a ~egligible effec= on fish mor=alihy.
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I= is our und~rs=anding =ha= =he evaluation facili=y wil! have wedge-’--ire =Yp.e
screens. In o~r M~’rch 26, 1992 c~e==s on =he basis of design, =e e:~re~sed
some conca~ about potential difficulties with foulin~ and transport of debris
wi=h this co=fig~z~cion. Wi=h proper act~cio~ ~o =he cleaning sys=em, design
of ~he ~rashr~ck~ a safe~y sys~, ~d dim~siens of ~he ~ie-in .~.r~m ~he
dewa=erinE facility =o =he b~ass, we nu l~nger believe =his will be a
signific~= pruhl~. ~e ~ipes from =he evalua=iun facili=7 =~ =he b~ass
should be large enough =~ pass el! ubjec=s no= ~cluded by =he =rashrack.

Pres~= pl~s illus=ra=e ~ au=c~=ic sweeper =u r~uve debris from ~he
vet=deal screens. ~e Califu~ia Fish ~d G~e Code (See=ions 1600, 5900, and
6100) requires con=inuous cle~inE fur screws designed for 0.33 fee= per
second, =he ~im~ allowable =hruugh-scre~ veloci=7. ~erefore, we
reco~end =ha= a safe=y sys=~ be designed =u shu= ~ff =he p~p =~ any scre~z
in =he even= =ha= =he =hruugh-scre~ veluci=y exceeds 0.33 fee= per second,
which ~y be caused by excessive debris loadinE ur s~eeper ~If~c=i~a. This
c=uld be accomplished bY measuring =he we=at heigh= ~n ho=h sides ~f =he
screen ~d ac=iva=in~ ~ au==~=i= shu=~ff fea=ure wh~ a prescribed head
differ~=ial is exceeded. ~is would reduce =he ris~ uf el=her fish injury
due =~ impinE~= ~on =he screw, .screen d~ge, or flccding our ~he facili=y.

ia our previous cu~en=s uf March 26, 1992, we also ~ressed c=ncerns abou=
en=rai~%= effec=s uf =he highe~speed Hidros=al p~p u= fish s-&i=in~
abili=ies. != will .be necessa~ =~ opera=e =his’p~p ~scre~ed in order =c
doc~en= di~orien=a=ion ph~cmena~ Because o£ =he lower perfu~ance cf =his
p~p in previous s=udies, Hidr~s=al =es=ing should be limi=ed from Apri! !
=hrough J~e 30, when win=e~r~ juveniles are no= presen=. If =his design
proves ineffec=ive, =he p~p should be idled or replaced wi=h =he ~chimedes
design, ra~her =hen have i= £i==ed wi=h a screen cn =he in=ake~ ~m in£ake
screen cn =he Hidrss=al p~p wou!d pr~babl7 in=effete wi=h =he s%’eepin~ fi~ws
~o adjacen= screw p~ps~

We have been inf~ed by Richard Kris=~ff, Bureau uf Recipe=ion, Willows ~ha=
r~uvable in=eke screens will be fi==ed =~ =he five ~is=ing 25 =fs p~ps. A
brief men=ion of =he plac~en= ~d opera=ion of =hese screws should be
included in =he ~.

The height be£ween drop pools muse be designed in accordance with cri=eria
developed by =he National Marine Fisheries Service (NMFS) =o avoid po=ential
fish i=jury or stress; we do =or ancicipa=e any ma~or modifications from the
present design, which illustra=es a maximum d~op o~ about 7 feet.

The firs= evaluation phase should involve in=ermi=can=, shorc-=erm operation
of both pump types. Refinements =o ~he above design features should be made
in =his ini=ial phase =o .minimize juvenile salmon impacts. The second phase
should involve longer =arm, oon=inuous operation of the pumps, Co determine
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...pump. durability, e~alua=e fouling pr~bl..ed~s, sedimen=ation and opera=ions
differe== river fl~ws. Biolag.ie~l manic=ring will con=!hue during =he second

"" phase, if during =he firs= p~se," ore p~p =~e demons=rares significa~=
adverse impa¢=s ~= fish su~val,~r behavior whi¢h cannon be r~==ified,
should no= be included ia =he set.m4 phase.

Fish passage =hrsugh =he ~is=i=g h~ass 4uriag grzvi=y diversion will need
he evalua=ad w£=£ shor=-=e~ ~pera=ioms, ~d ¢~mpared wi=h fish passage duria~
p~p diversion wi=h =he d~ genes raised. ~pac=s in =e~s of qualified fish
m~r~ali~y, iaju~, ¢~ndi~is=, 4is~ri~a~on, predator activity near ~he
i==akes and b~ass ou=fall, or o~er measurable ¢ri=eria s~ll be considered
accep=able for Iomg-=e~ pil~= pl~= opera=ions if derek!ned == .be equal
or less =h~ =~= obse~ed far fish ~osed =o =he dr~screens ~d b~ass
during gravi=y diversio=. !f adverse i~ac=s are obse~ed, effor=s will be
made =s m~dify s=~c=ures or opera=ions =s lessen =hese effec=s. In =his way,
long-~e~ opera,ions c~ be assured =o ~ve ~he leas~ possible impa¢~ on fish.

El!mine=ion uf Lake Red Bluff is ~ec=ed =u resul= in as much as 1.0 de~ree
Fahrenhei= cooler wa=er in =he river wi=hin =he lake reach and do%ms=re~
Red Bluff-Diversion D~, ~d ~ provide s=me addi=ional =empera=ure

.pr~=ec=io= fur salmon spa~inE in ~d belo~ =he lake reach.

¯Specific comme~=s :

!. p. i, ~ 4. The NMFS Biological Opinion has defined genes-up opera=ion from
November i to April 30 as part of a reasonable and pruden= alterna=ive within
=he con=rol oi Reclama=ion. The benefi= accrued by the pilo= projec= is 2
addi£ional mon=hs of gates-up 0pete=ion, re=her than 8 as implied.

2. p. l, ~ 4; p. ii, ~ 2. The larges= helical pump currently available has a
maximum capaci=y of 33 cfs, not lOG CfS. The Service agrees that the larger
Hidros=al uni= would be desirable as it would match the caPacitY of =he 3-
flight Archimedes screw pump with the maximum variable speed setting of 28
revolu=ions.per minute. Please contac~ =he manufacturer "mnd determine if a
larger Kidrostal unic can be supplied by the an=icipaced completion date of
October i993.

3.p. i, ~ 4. ~..(25 mm ~ai smaller)..." should read "...(2~ mm and
larger)     "

4o po i, ~ 4. The reference Co the.pumps being’exp~c=ed co have minimal
impacts should be qualified by the understanding th~C impacts will be
minimized by monitoring a= the evalua=io= facility and implementing
appropriate corrective measures as necessary. The summary should mention the
fle~ibili=y designed inns =he pilo=, plane, such as pump speed control,
exchangahility of the trashrack, in=eke b~ll housings, vertical screens,
~perational flexibility of the bypass sys=em and other features.
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5. p. I,.~ 6. The main puz~ose of the pilo~pumpin
definin~ the preferred a1~erna~ive.’-~tu ancillary benefit is augmentation of
water supply. The pilo= facility ~es~pruvide some significant protec~ion
beyond ~hac which would be mandated by N~FS under ~he authority of
Endangered Species Ac~, bu~ we ~iew ~his project as an essential s~ep in
achieving full pro=ec=ion~ such as by replacing =he dam with a ful!-scaie
pumping facility. The summary should reflect this purpose .....

6o p. 6, ~ 3. The pilot project was ini~ia=ed by Richard Kris=off of the
Bureau of Re=lama=ion, not the Service, and the Archimedes screw applica=ion
is credited =o Carl MoCullough, also of Reclamation, after seeing these pumps
in Europe°

7o p. 12, ~ 2. The phrase "...Sep=ember .=~r~ugh May," should read as on p.
13! ~ 4 "mid-Sep=ember through mid-May", or provide =he specific dates.

8. p. 12, ~ 3. The I~9 day period of gores-up operation for the no-action
el=emotive is inoorrec= as NI~FS requires November 1 to April 30, or 180 days.

9o p. 12, ~ 2. The phrasing "do evalua=ion oppor=unity-o.." implies non-
essen=ial status =o pump type selection. The firs= =hree i=ems, a-c, are
being evaluated with respect to pump type. Please rephrase.

10. p. 12, ~ 4. The reference =~ the gates-down opera=ion providing adequate
water supply =h users in "the =own of Red Bluff" is unclear, as the water
would be available independen= of gate position. Do you mean wa=er available
for lake recreational use? ~ Please clagify.

ii. p. 13, ~ 2. ~lease mention that the five conven=ional pumps wil! have
screened in=ekes.

12. po 13, ~ 4o "(12~ cfs)" should read "(125 cfs =oral capaci=y)."

13. ~o I~, ~ 4. "425 cfs would occur" should read "425 cfs could po=entia!ly
be available." The val~e is ~58 cfs if the ~idros=~l is ~ cfs instead of i00

14. p. 13, ~ ~. The paragraph does not seemto accurately describe ~he mcs~
recen£ designs. The proposed location, as discussed earlier, will be
specified on the basis. ~f consultation wi~h ~he Service and results ~f a
numerical stu@y in progress by Perry Johnson of Reclamation. The presen=
plans do not conv~y fish via a single collec=or basin. Rather, there are
three distinc= separation and evaluation facilities for the ~ilo= plant. The
lls= sentence implies that the fish would enter th~ canal and somehow be
diver=ed back to the river. The water first en=er~ a separation facili=y
where =he fish are ~ncentrated by a ver=ical screen and moved in the bypas~~
flow to the evaluation fa~i!i=y. Moor.of the water (withou~ fish), is
conveyed" to the canal. The bypasses flow through evaluati’on facili=ies where
there is an inclined screen fish separator which moves fish in=o the holding
ranks. When =he bypass flow is not being.sampled, =he fish are conveyed so=
by the Tehama-¢olusa Can~ inle= works, bur by separate 18-inch bypass pSpes
which’will join one of the 6G-inch main bypass pipes ahou= 380. fee= downs=ream
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a~ribu~as :

shauii read "peaks Hay-Ju!y" ins=end af "Hay, June, Ju!y".

-Spa%~inz o£ ia~a in!!-run is January !-Aori! i5, of v£ncar-r-~.

-Wincar-~ e~g incuba=i~n is April !5-October !5.

!6. p. 20, Table 6. The five m~is=inz p~ps should n~= he included
calculation ~f benefits ~f ~he pilot .    ~-~ . ~ ~p_..= ~ian~, unless ~hey

~-._~nlnZ effeczs of similar
p~Fs eisa~-here in =he Can=ra[ Valley, even ~hmuzh =hey are =o= c=nsiierei
~en~ial cznii/a~as for use in a ful!-sca!e ~pin~ pian~.

’7. p ~ -.-hle 7 The "~: increase" in surziva! ~f ~’i:=ar-run has no= been

..~. o. --,c~ ~ 3.    TUn ...... ~a== £anzanca should ba /=~=~=z.    ...:--a:p~inZ ~e i::r~asa

20. p. 23, I 3. Chan~e phrzsin~ "Ocher [{s~=~. .__ species =kac occur..." ~ read.
"Ocher lis=a/ species ~hac may occur .... "

Z!. p. 24, I 3. Change "Wes=ern p~nd curcle" ~o read "~[~rz~c;escern p~nd
~urcle."

22. p. 24, ~ 5.. Chanze~ "...=’acer orienced recreation..." ~o read "...!ake
oriented recreacion .... "

addici~nai 2 months .... ’"

24. p. 25, ~ 2. Change "....passage of the win¢er-run..." ~o read "..passaze
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Field Supervisor

Projec= Leader, NCYFRO, Red Bluff
NIiFS, Sanca Rosa

Richard Kris=off, USBR, Willows
Charles Lis=o=, USBR, Denver CO
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